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INTRODUCTION 


The design philosophy behind the Xpander was ta include all the 
features of a modular synthesizer in @ programmable ond easy to use 
instrument. At the same time, reliability, accuracy, and ease of servicing 
have been a prime concern through every step of the design. The result is 
the mast complete and accurate analog polyphonic synthesizer ever built, 
despite the inclusion of 6 trimmers. 


Besides the schematics and the calibration procedure, this manual 
includes basic explanations of sorne af the Xponder's circuits. We hope that 
despite their simplicity they will lead you to a better understanding of the 
Xpander and therefore to faster and easier servicing. 


All of the Xpander general operation procedures are contain in the 
Xponder Owner's Manual 


When ordering spare parts from Oberheim Electronics, always indicate 
the Oberheim part number (see the Oberheim port number cross 
reference at page 60). This will speed up your order and avoid possible 
errors. 


Warning: To avoid loss of data, save customer's 
data on tape prior to any technical servicing. 


MECHANICAL ASSEMBLY 


To access the inside of the Xpander you must: 
-~ Remave the 4 screws along the front af the unit. 
~~ Remove the top screw on the right and left wooden end-bells, 


The whole front panel can now hinge beck. 


To access the vacuum fluorescent displays (alpha numeric displays), you 
must remove the three screws along the top of the display board, The 


display board can now hinge down, 


display board 
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XPANDER CIRCUITRY OVERVIEW 


The key to the outstanding performance and features of the Xpander is the 
intensive use made of its two built-in microprocessors. 
The first microprocessor is called the main processor and is located on 
the processor board. Its main tasks are 
~~ Collecting and processing information coming from the front panel 
controllers ( encoders and switches ). 
~~ Collecting and processing informstion coming from the outside of the 
Xpander through MIDI or control input jacks ( CVs and GATES, PEDAL ete). 
~~ Controlling the displays ( alpha numeric and LEDs ) 
~~ Storing sound parameters in battery back up memory, 
~~ Receiving and sending cassette data. 
-- Controlling the sound parameters of the voices. 


The second microprocessor, called the voice processor, is located on the 
voice printed circuit board, 

The voice processor receives the sound parameter data from the main 
processor ( VCO frequency, LFO 2 speed, envelope 3 attack time etc,.) and 
generates all the modulations and controls thet drive the analog circuitry 
\t also performs 9 number of automatic calibrations and corrections which 
insure the accurate behavior of the analog circuitry of each voice. 


The Xpander’s circuitry is spread on five printed circuit boards. 
-- The processor board 
-- The pot board 
-- The display board 
-- The voice board 
-- The power supply board 


DISPLAY BOARD 
POT BOARD 
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THE PROCESSOR BOARD: 
The processor board is located in the upper right corner ( when the unit 

is open ). It holds : 
--The 16 MHZ clack. 
--The main processor. 

he power up/down detection circuit (PUP). 

--The battery back up memory for the program retention as well as the 
battery itself. 

~-The MIDI in and out circuitry. 

~-The cassette in and out circuitry. 

--Some of the LED latches. 

--The snslag noise generator. 


THE POT BOARD: 
The pot board is located in the upper left. It holds 

~-The switch decoding circuit. 
--The external CVs and gates circuit 
--The pedal circuit. 
--The step encoder decoding circuit. 
--Sorme of the LED latches. 
~-The audio master yolume control 


The display board is located on top of the pot board. It holds: 
--The decoding for the display’s digits, 
~-The high voltage buffer for the diplays 
--The three 40-digit vacuum fluorescent display tubes. 


ICE BOARD: 
The voice board is lacated on the bottom left. It holds: 
~-The processor interface circuit. 
~The voice processer and its ROM and RAM 
--The DAC 
--The analog circuitry for the 6 voices. 
~-The panning circuit. 


THE POWER SUPPLY: 
The power supply is located on the bottam right. 


THEORY OF OPERATION: 


The following chapter provides information only on the parts of the 
Xpander's circuitry which present some originality and innovation. A basic 
knowledge of synthesizer electronic circuits is required. 


SWITCHING POWER SUPPLY: 


In order to decrease the heat dissipation without using bulky heat sinks, 
the Xpender uses 9 switching power supply which operates as follows: 

The line AC voltage is first stepped down, rectified and filtered by TI, 
01, 02 and C3 to produce a low DC voltage (approximately 13 volts). This 
DC voltage is then chopped (switched) by Q1 at o frequency of 
‘approximately 30 KHz to produce a-variable pulse width wave. This pulse 
is applied through the primary of the step transformer T2 which provides 
in return on its secondary windings all the different voltages used in the 
Xpander, Those AC voltages (30 KHz frequency) ore then rectified 
(D5,04,06,07), filtered (C7,C5,C8,C9,C1,C10) and if necessory, reguloted 
(U2,U1,U3). Finally, the 5 volt supply is fed back into the “oscilletor/pulse 
width modulator” integrated circuit U4 to modulate the pulse width and 
provide the basic voltage regulation, 

The advantage of this method over the conventional voltage regulation 
scheme lies in the fact that the regulation is achieved by modulating the 
width of © pulse wave rether then the resistence of a transistor. The 
modulated pulse turns on and off the power MOS transistor G1 which will 
therefore always be in one of the two following states: 

ON: voltage across =0 , drain current = max ~---> power=0 

OFF: voltage across =max , drain current = 0. =--> power=0 

As there is no power across the transistor in both states, there is no 
heat production. 
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D ICROPROCES. TERFACE: 

The two microprocessors of the Xpander ere running two different 
programs in parallel; the main processor is mainly in charge of collecting 
and processing the information of the front panel, and the voice processor 
generates the envelopes, LFOs, LAG etc. for the 6 vaices. At some point it 
is necessary for the msin processor to write 6 new sound parameter into 
the voice processor memory (for example, 6 new speed value for an LFO or 
4 new note value for 8 voice). This is done through the microprocessor 
interface circuitry located on the voice board. This circuitry includes: one 
bidirectional octa) buffer (U904), four 3-state buffers (U903, U902, U0, 
U916), 3 OR gates (U906) and 8 transistor (0901). 

Every time the main processor has to change & parameter in the voice 
processor memory, the following sequence of events occurs: 

4) The main processor sets the HALTREQ* (halt request) line LOW (pin 

10 of U906 OR gate). 


5) If the voice processor did not previously set the HALTDS (halt 
disabled) line high, the voice processor will halt, meaning that it will 
1) Stop execution of ite program after completion of the current 
instruction. 
2) Put its data and address lines in high impedance state. 
3) Set high the BA line (bus available), 


C) BA high will do two things: 

1) Through U904,U903,U902,U901 it will connect the date and 
address lines of the main processor to the data and address line of the 
voice processor and through U903 end U916 it will switch the read and 
write lines of the voice processor for the read and write lines of the 
main processor, 

2) Set the HALTAKN®* (halt aknowledge) line low (0901 collector). 


0) By sensing the HALTAKN* line low, the main processor knows that its 
data and address lines are now connected to the voice processor memory 
ard that 1t can therefore read from or write into it. 


E) When the data transfer is completed, the main processor sets the 
HALTREO* line high again, allowing the voice pracessor to retrieve control 
of its bus and resume its operation. 


NOTE: If during normal operation (no tuning or cassette transfer) the 
voice processor does not aknowledge 8 halt request in less than { second, 
the main processor will sense a malfunction and will display: “VOICE 
PROCESSOR MALFUNCTION” 
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STEP ENCODERS: 


In order to facilitate parameter edition, the Xpender uses six step 
encoders located at the bottom of the PAGE MODIFIER section. 

Step encoders, from the outside, seem to behave and look like 360 
degree potentiometers, but in practice operate in a completely different 
way. 

They are internally made of two switches anda toothed wheel with 30 
teeth. Each of the steps (clicks) generates sequence of closing and 
opening for the two switches $1 and $2. The sequence will be different 
according to the direction of the rotation. 


© ONE STEP Sab 


SEQUENCE OF EVENTS 
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SEQUENCE OF EVENTS 
C) .}) one step 


Each encoder js connected to decoding circuitry that automatically 
senses every step and its direction. 

Consider the circuitry of the encoder number 1 where R22, R21, C3 and 
C4 debounce the encoder switches. Whenever one of the 2 switches closes, 
pin 16 of the NOR gate U10 will go low until both switches are open again 
This low to high transition will latch 4 high level on pin 9 of U8 indicating 
thet the sequence of events for one step has been completed. The main 
processor can read the status of the six encoders through the tri-state 
gate U9. In parallel, pin 5 of US is set high or low according to the 
direction of the rotation of the encoder. The main processor can read the 
direction through the tri-state gate U5. Note that when US is enabled (DIR* 
is low) all the step sensor latches are reset. 
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VACUUM FLUORESCENT DISPLAYS: 


The three 40-digit vacuum fluorescent displays (VFD) and their drivers 
are located on the display board. 

The VFD consists of three basic electrodes in an evacuated glass 
chamber (see fig, below). The electrodes are the cathode, grid and anode. 
The cathode is 8 small diameter oxide-coated tungsten filament running 
across the length of the display and is directly heated by an AC current 
The grid is a thin metal screen mesh covering the area over each digit. The 
énode is coated with phosphor and is arranged in 16 independent segments 
for each digit. 


arg intel Filament (cathode) 
(1 per digit) Phosphor coated anode (16 per digit) 


zt 
9V AC 
v 


f— 55 volts OC 
12 volts OC | 


Glass chamber 


When @ positive voltage is epplied to the grid and enode, the resultent 
electrical field will accelerate electrons towerd the grid. Since the grid is 
6 mesh, most of the electrons will pass through the grid. Electrons that 
have passed the grid are further accelerated toward the anode, but collide 
with the phosphor before reaching it. The electrons deposit most of their 
energy on the phosphor. This transfer of energy excites the phosphor, 
which emits a rich blue-green light. 

All the identical segments of the 40 digits are connected together and 
brought out on pins ANO through AN1S (for example, all the underline 
segments are connected to pin ANO). The 40 grids are individualy aveilable 
on pin G1 through G40, 

The VFO drive circuitry is shown on the next page. On the left side are 
the grid drivers (U11,9,1,2,5,6,7,8,13,14,17,18), and on the right side ere 
the anode drivers (U12,3,4,21,22,23,24,25,26,15,16,19,20). Under the 
control of the main processor, the grids of the 3 VFD ere sequentially 
turned on one at 8 time from G1 through G40. Before turning on the next 
grid, &@ new combination of anodes, determining the displayed pattern, is 
latched for each of the 3 VFDs. 
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GATE AND CV INPUTS: 


The six gates, chain advance and trigger signals are buffered through 
Q1 end the seven transistors contained in U22. The eight resistors RS7 
through R63 are either pulling up or down the input according to the state 
of the lines PULL! through PULL7. These lines will be set low if the 
corresponding gate polarity is set for + and set high if the gate polarity is 
set for - . This setup automatically forces an unused input into its 
passive state. 

The CV and pedal voltages present on the rear panel jacks are 
multiplexed through U17 under the control of the main processor, Each of 
the voltages are then sequentially converted to an B-bit digital value by 
the analog to digital converter U20 Only the six most significant bits are 
used. The diodes DSS through D71 limit the range of the input voltage to 
0 and 5.6 volts, 
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VCO TEMPERATURE COMPENSATION: 


Each 3374 dual VCO chip used on the @nalog voices includes a 
temperature sensor circuit that provides on pin 10 @ voltage proportional 
to the chip internal temperature. These voltages are filtered and buffered 
on each voice by CX35 and UXOS. The six voltages are then routed to UB0S 
in the DAC eres. The circuitry composed of UB0S, UBI4, WARIS allows 
selection, under the control of the main processor, of one of the six 
temperature reference voltages or a fixed reference to be the DAC 
reference. Because the DAC used in the Xpander is a multiplying DAC, the 
voltage on the output of the DAC circuitry is directly proportional to the 
reference. When the DAC loads a sample and hold controlling the frequency 
of a VCO, the temperature reference voltage of this VCO will be used as 
reference for the DAC. Therefore , if the internal temperature of 8 VCO 
rises, its frequency voltage contro} will reise proportionally, keeping the 
resulting frequency stable. When the DAC loads the sample and hold of a 
non-temperature dependant parameter (Pulse width for exemple) the fixed 
voltage reference will be used as DAC reference. 

The temperature stability of the VCO's frequency resulting from this 
method is far better than the one achieved with the CEM 3340 VCO chip 
because the correction scaling is performed by the multiplying DAC rather 
than by the analog multiplier built into the CEM 3340. 


HIGH RESOLUTION DAC: 


The Xpander uses 8 14 bit DAC which provides the high resolution 
needed for the generation of smooth and accurate modulations. However an 
even higher resolution is required to achieve the very high standard of 
tuning accuracy that Oberheim likes to offer. This is accomplished by the 
circuitry on the right of the DAC UB11 (see next page ). 

Whenever a control voltage requiring a very high level of resolution 
(VCO or VCF frequency control) must be generated, this voltage will be 
obtained in two phases: 

1) The OAC is first loaded with the fine tune value which is stored in 
the sample and hold formed by U8 14, C805 and U815 

2) The previously mentioned sample and hold's input is then 
disconnected from the DAC and the DAC is loaded with the most 
Significant part of the control value. At this moment U8{4 connects the 
output of UB15 (pin 14) to the summing node of UB13 making its output 
equal to the sum of the control value and the fine tune value previously 
stored in C805, Simultaneously, the final destination sample and hold is 
connected to U813 output and stores the final value. 

As the summing resistor for the fine tune sample and hold is three 
times the value of the other summing resistors (R849 and R846), the 
resolution obtained from the fine tune sample and hold is three times 
better than the original resolution of the 14 bit DAC. 

When @ control vortage which does not require this extra resolution hes 
to be loaded in @ sample and hold, the connection between pin 14 and 12 of 
U814 is open and the S&H is loaded in one phase. 

Note that when the very high resolution mode is used, R650 is 
connected to the summing node of US13 bringing its output down of 
approximately S volts. This allows the use of a -5 to +5 voltage range for 
the VCO and VCF frequency controls, making the line noise proportionally 
smaller. 


The volts per octave (scaling) parameters of the Xpander’s 12 VCOs are 
adjusted by the voice microprocessor whenever the VCO function is 
selected in the tune page. 

By using the timer U921, the microprocessor mesures successively the 
five following frequencies: C4, ES, G*6, CB, E9 for each VCO, and 
calculates the proper correction voltages to bring each oscillator in tune 
These correction values sre stored in the main processor's battery beck up 
memory for instant recall upon power on. 

During normal operation, whenever a VCO will be required to produce a 
ES for example, the correction value for this VCO at this frequency will be 
added to it’s control voltage. For the notes between the sampled 
frequencies, the voice microprocessor calculates @ linear interpolation 
from the two adjacent correction values and a linear extention fram the 
two last values for the nates under C4 or over £9. 


After the VCFs have been set to oscillation by setting the resonance 
controls st maximum, their frequencies are tuned like the YCO 
frequencies 


pul 1DT. i 

The 50 percent duty cycle of the Xpander’s!2 pulse width modulators 
are adjusted by the voice microprocessor whenever the PW function i¢ 
selected in the tune page. 

By using the timer U921, the microprocessor measures the duty cycle 
for each pulse width modulator, end calculates the proper correction 
voltages to bring them to SO percent for @ control value of 31. These 
correction values are stored in the mein processor's battery back up 
memory for instant recall upon power on. 


FILTER RESONANCE CALIBRATION: for voice software version 1.1 

Every time the RES function is selected in the tune page, the voice 
microprocessor performs the following tests. 

|. The software checks that the filter is oscillating when its frequency 
is set for E9, and its resonance control is at maximum (5 volts). This test 
insures that the VCF will be able to oscillate over the keyboard range. 

2. The filter frequency is set for ES and the resonance control is 
decreased until the filter stops oscillating 

3. The resonance is slowly incressed until the filter starts oscillating 
again. The resonance value at this point {s saved as the “oscillation break 
point”. 


During normal operation, the microprocessor scales the resonance 
control as shown on the figure below. 


RESONANCE CONTROL ON 
SAMPLE AND HOLD: 


oscillation 
‘asc, break point: 


fo oscillation 


RESONANCE CONTROL 
ON DIAL 


As the frequency ot the CEM 3372 changes slightly with its resonance 
setting, the VCF frequencies are automatically retuned after the resonance 
calibration has been performed. 


DUAL VCO CEM 337 

The CEM 3374 contains two completely independent precisian voltage 
controlled oscillators. The 3374 includes an on-chip ternperature sensor 
which generates an output voltage, nominally +2.5V, proportional to the 
chip temperature with @ T.C. of +3300 ppm, 


CEM 3374 BLOCK DIAGRAM. 


Reproduced with permission of Curtis Electromusic Specialities 
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SIGNAL PROCESSOR CEM 3372: 


The CEM 3372 is an audio signal processing device. It includes a two 
channel voltage controlled mixer, 4 dedicated 4-pole low pass VCF with 
voltage controlled resonance and a final VCA. With the exception of the 
filter cut-off frequency, all control inputs ere very low bias current, high 
impedance which range from 0 to 5 volts. 


CEM 3372 BLOCK DIAGRAM: 


Reproduced with permission of Curtis Electromusic Specialities 
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DYNAMIC FM IMPLEMENTATION: 

The Xpander voice allows dynamic linear modulation of YCO1 frequency 
by VCO2 triangle output. 

This is done by sending the triangle output of VCO2 (pin 5 of UXO9) to 
the reference input of the multiplying DAC UXO4 which has its combination 
inputs controlled by the latch UXO3. The op amp UXOS converts the current 
output of the DAC into a voltage. 

The three IC’s mentioned above act es a digitally controlled variable 
goin amplifier where pin 15 of UX04 is the amplifier input, pin 1 of UXOS 
is the amplifier output and pin 4 through 11 of UXO4 are the digital gain 
control inputs. The analog switch UX14 routes the modulation signal either 
to the linear frequency control input of YCO1 (pin 11 of UXO9) or to the 
VCF frequency input (pin 15 of UX12), 

This method is preferred over using @ conventional VCA because of the 
much better temperature independancy and linearity of the multiplying 
DAC. 
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MULTI FUNCTION VCF: 

Although the VCF implemented in the 3372 is a standard 4-pole low 
pass, the additional circuitry made of UX14, UX13, UX15, UX17, and the one 
percent resistor array ov the left of UX17 allows 15 different filter modes 
including high pass, band pass, notch and all pass 

Understanding how this magic trick happens requires a little theory. 


The figure below shows a simplified representation of the circuitry, 


= 4 1 1 
tre? | tro Liter? ] 
Ms 3372 
g 
ae 
oak x = 
i : 
Sr} bt b2 63 \u 
B c 
+ — 
: A y D 
out 


The complex representation of the transfer function of a 1-pole low 
pass filter ts:=_1_ Therefore, the transfer function of the network will be 
I+s 
3 2 
out, A- B+ C - D «2 Ag+ (3A-B)s + (3A-2BsC)s + A-BrC-D 
in 45 (145)2(145)9(105)4 (148)4 


Selecting specific values for A, B, C and D allows differente transfer 
functions. For exemple, selecting A=1, B=1, C=O and D=0 transforms the 
above equation inta. 
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which is the transfer function of 8 2 pole band pass filter. 

Getting different responses from this network will be just a matter of 
adjusting the coefficients A, B, C and D in order to transform the transfer 
function into the desired one. 

Far the high pass ond all pass filter modes, it is necessary ta cancel 
the first cell of the filter. This is accomplished by opening the switch $1. 


In practice, S1 is implemented by one cell of the anelog switch UX15, 
the buffers 01, b2 and b3 are the four op amps of UX13, b4 is the Op amp 
UX1S (output pin 7) and the surnmation is performed by the second cell of 
UNIS (output on pin 1). The coefficients A, B, C and D are set by the value 
of the sumrning resistors. The enalog multiplexer UX17 allows toa select 
from eight different resistor combinations providing eight different filter 
modes, Seven additional modes ore obtained by selecting the previous 
modes and opening $1 ; 
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SMOOTHING SAMPLE AND HOLD: 


Most of the modulations in the Xpander ore generated by the voice micro 
processor and are transmitted to the analog part of the voice through the 
DAC and sample and hold. Every 10 ms, the processor computes a new value 
of the modulation and updates the corresponding sample and hold. Without 
any special attention in the design of the semple and hold, this would 
produce a step in the control voltage every 10 ms. To avoid this problem, 
the Xpender S&H use a circuit which allows smoothing of the transition 
between succesive samples. This is done by adding an RC network after the 
sample and hold capacitor C1: 


Ne R v Vi v2 
from DAC ff =) fa 
1 se 


Because Cl's value is much larger than C2, it acts as a voltege 
generator for the 10 ms time interval between refresh. 

It is, however, neccessary for same specific modulations, such as an 
LFO with @ sawtooth wave, to cancel this RC time constant in order to 
produce the sharp edge of the wave. This is done in practice by 
short-circuiting the resistor R. 

The figure below shows one of the eight sample and holds of & voice 
with @ slightly different placement of the components 
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DAC: 


If a smooth transition is required, $2 is switched on while S1 rernains 
open, For a sharp transition $2 and $1 are closed simulteneousty, 
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PROGRAMMABLE PANNING: 

The programmable penning is implemented by the IC's U102 through 
U107 

The output signal of @ voice is routed to one of the eight outputs of its 
associated IC. The one or two resistors connected to this point distribute 
the signal to the left and right audio bus. The eighth output is connected to 
the direct output jack, The enable inputs of those ICs (pin 6) allow muting 
of all the outputs during the tuning. 
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The only equipment required to perform the Xpander test and 
calibration sre 8 well calibrated digital voltmeter (DVM) with 4 1/2 digit 
resolution snd a sound system. 


POWER SUPPLY TEST: 


1. Attach the negative lead from the DVM to the ground Jug on the voice 
board at the left of the DAC. 
2. Set the DVM for: DC volt, range 10v. 
With the positive probe, test the 6 following voltages at the power 
supply connector on the yoice board, 


+12 +/-750 my (11.250v to 12,750v) 
“12 +/-750 mv (-11.250v to -12.750v) 
=a +/-S00 my (-4.500v to ~-5.500v) 
+5A /-S00my (4500y to 5.500v) 
+5D +/-S00mv (4500v to 5.500v) 
ANGD Ov +/- 10 my 


3. Check the +5M (+5 MEMORY) on the right lead of D4 located at the 
middle top of the processor board. 
With power ON 4.4y  +/- 600 mv (3.80¥ to 5.00v) 
With power OFF 2.7 + 1.3¥/- 300 mv (2.40v to 4,00v) 


4. Set the DVM for: DC volt, range 100v, 
Check the SSy on pin 6 of the power connector of the pot board. 


SSv +/- ay 
5. Set the DVM for: AC volt, range 1ov, 
Check the 9v AC between pin 7 and 8 of the power connector on the 
pot board. 
Ov AC +/- 2y 
NOTE: The AC frequency at this point is approximately 30 KHz. Make 


sure that your AC DVM reading is valid for this frequency range, if not, use 
‘an oscilloscope. 


IN PROCES: Ri : 
1. Turn the memory protect swith off on the back panel. 
2. Select MASTER PAGE. 
3. Select PAGE 2. 
4, Select SERVICE. 
5. Select MEM 
6. Check for the following succesive messages: 
RAM 0 0K 
RAM 1 OK 
RAM 20K 
ROM 0 OK 
ROM 1 OK 
ROM 2 OK 
ROM 3 OK 
If one of the test fails (RAM or ROM X BAD) replace the corresponding 
chip. RAM 0 = U2, RAM 1 = U3, RAM2 = U4, ROM 0 = UB, ROM 1 = U7, ROM 2 = 
U6, ROM 3 = US. 


1, Select MASTER PAGE, 

2. Select PAGE 2, 

3. Select SERVICE. 

4, Select VMEM. 

5. Allow 20 seconds delay and check for message "CA MEM OK". 

If the test fail (CA MEM BAD), replace successively U912, U914, U917 
until the test run succesfully, 


LEDs TEST: 
1. Select MASTER PAGE, 
2. Select PAGE 2 
3. Select SERVICE, 
4, Select LED. 
S. Check for all 16 LEDs lit for approximatly 2 seconds. 
Check then for all LEDs lighting one after each other one at a time, 


1. Select MASTER PAGE. 
2. Select PAGE 2. 
3. Select SERVICE. 
4, Select DISP. 
5. Check for all segments ON for all 120 digits. 
Check for all segments ON for 1 digit et a time. 
Check for 1 segment ON at a time for all digits of display 1, then 
displey 1 &2, then display 1,2& 3. 


YED BI T D. 
1. Set the DVM for: DC volt, range 100y. 
2, Adjust the 55v, 
SSy +h ay 


DISPLAY 1 DISPLAY 2 


U 
DISPLAY BOARD | 
, ©). ©. @. 
7 7% 


NS 
BRIGHTNESS ADJUSTMENT 
SSv TEST POINT 


‘SSv ADJUSTMENT 


3. Turn the three brightness trimmers all the way up (maximum 
brightness). 

4. Turn down the trimers of the brightest displays to match the 
dimmest one, 


1. Attach the negative lead of the DVM to the ground lug on the voice 
board ot the left of the DAC. 
2, Set the DVM for: DC volt, range 10y, 
3. With the positive probe check the 4 y reference voltage on pin 8 of 
U815 (TLOB4) in the DAC area of the voice board. 
3.920v < dvref < 4.080v (dv +/- 28) 


DAC CALIBRATION: 

1. Sat DVM for: DC volt, range 10v 

2. Attach the negative lead from the DVM to the ground lug on the voice 
boerd at the left of the DAC. 

3. Select MASTER PAGE. 

4. Select PAGE 2. 

5. Select SERVICE. 

6. Select DAC OFFSET. 

7. With the positive probe of the DVM, check the output voltage of the 
DAC on pin 6 of UB12 (TLOB1) and adjust with DAC trimer T8011 for: 

Ov +/- 1 mv 


NOTE: The IC UB14 (4053) in the DAC area is very sensitive to short 
circuit. Be very cereful when testing pin 6 of UB12. 


C ITY TEST: 

1. Select MASTER PAGE, 

2. Select PAGE 2. 

3. Select SERVICE. 

4. Select DAC MONO. 

5. Check for no or very seldom beep on the audio output. 


ANALOG TO DIGITAL CONVERTER CALIBRAT ON: 

Note: This calibration is going to set the volt per octave of the CV in. It 
is assumed that the Controlling CVs are in the range 0 to 5 volt, that they 
are set for Ivolt per octave +/- 2% with a linearity of at least 1% and 
that the offset is no more than +/- 15 my. If the controlling device does 
not fulfill these requirements it will have to be corrected, 


A)_DYM METHOD: (calibration relative to internal OVM reference) 

1. Set the DVM for: DC volt, range 10yv 

2. Attach the negative lead of the DVM to the ground reference of the 
ADC on the left side of R6S (10 Ohm) on the pot board 

3. With the positive probe of the OVM, test the ADC reference voltage 
(pin 9 of U20) on the lower lead of R47 on the pot board, Adjust with 
trimer Tt for: 


2.667¥ +/-2my (2.665y to 2.669y) 


B) AUDIO METHOD:(calibration relative to the CV generator reference) 


1. Select @ single patch appropriate for checking voice tuning. 

2. Set voice 1 and 2 to be controled by CV 1 and CY 2. 

3. Supply simultaneously CV1 input with 0.000 volt and CV2 with 5.000 
volt, Gate voice 1 and 2 (Using a well calibrated DSX is one way to do it). 

5. Adjust trimer T1 to obtain two stable notes CO and C5, 


MISCELLANEOUS: 
SOFTWARE RESET: 


In case of program lockup or abnormal software behavior, you can reset 
the memory of the processors to an initial default configuration. 
To do so; 
1. Hold down the CLEAR switch (most right switch in the modulation 
source select area) while you turn the power on. 
2. Select YES under display 3, (selecting NO will cancel the reset) 
The patch memory remains unaffected by this operation. 


You can find out the software revision numbers actually installed in an 
Xpander by: 

1, Select MASTER PAGE. 

2, Select PAGE 2, 

3. Select VERSION, 


UNTUNE: 

You can cancel all the automatic correction (VCO, PW, RES, VCF tuning) 
by 

1. Select MASTER PAGE. 

2, Select PAGE 2, 

3, Select SERVICE. 

4, Select UNTUINE, 

All the correction parameters will be set to 0. This may be useful when 
for example you wish to find out how much epert the resonance contro! of 
two VCFs really are, or if you want to check the linearity of 6 sample and 
hold... etc. 

To retrive the tuning parameters, doa tune all in the TUNE PAGE. 
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